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(54) MANUFACTURE OF UNEQUALLY SPACED DIFFRACTION GRATING 

(57)Abstract 

PURPOSE: To provide an unequal space diffraction grating that has been 
optimized in the desired diffraction orders respectively in the different 
regions inside the diffraction grating surface, and whose sectional shape 
has been formed in sawteeth. 

CONSTITUTION: In the first process, an unequally spaced diffraction 
grating (U) having a sawtooth-shaped sectional shape and in which the 
diffraction efficiency has been optimized with regard to higher order 
diffracted light is formed. In the second process, the sectional structure is 
divided by etching while keeping the sawtooth shape in an arbitrary region 
inside the diffraction grating surface to form a region where the diffraction 
efficiency of the lower order diffracted light has been optimized and also 
the desired diffraction angle has been achieved by the diffracted light so 
that an unequal space diffraction grating (L) can be obtained. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright CO; 1998,2000 Japanese Patent Office 



http://www1 .ipdI.jpo.gojp/PA1 /resultydetail/main/wAAAal 4591 DA405297209P1 .h... 2001/05/02 



(19) H*m&miT ( j p) 



(51) Int. CI. 

G02B 5/18 



(12)^ III # P^F^^lx (A) (H)«*FttJB4iW»^ 

¥5-297209 

{M)'£fflB ¥fi£5f ( 1 9 9 3 ) 11/M2S 



9018-2K 



F I 



(2i)tBBt*# 


4-104738 




000000376 










(22)m^a 


3£j£ 43= (1992) 4 3 2 3 0 










(72) SEE* 










f^SJ^#£i^#2Tg 43#2§ * 














(74)ftSA 


#a± «isc ^wi (^i^s) 



(54) [3gBff<£>£;fr] ^#p H lPft[sJtfr&^Ql3}£^& 

(57) [SKI] 

te^U' ) Zmffc-fZ. % 2 (DJiMT C<D ® Vrfe^rmfo CD 



35ft It 



(Q) L' 



!vVVVIZ> 




( 

1 

it*, if #3* 1 (cfB$fecDUjt^^ 0 
[ 0 0 0 1 ] 

[ 0 0 0 2 3 

\z J: 0 ®#fS***«iRi±$n^s c £ttft*«fc Dfcenr 

u>x<Dmmm, m5\z j £<DW&mmm-e&z>&, c<d& 

x^fr*i»s-rsfts«c*^T i o o/*— fe>Mci&u 
ni*r»*£»j*-f e z £&T%z>. x, mmmu>x\z 

[ 0 0 0 3 ] b^b, *l»fcC<0cfc5ftlHj#T£!L'>X£ 

^eu>xstf±a>«Hj&«^i;T^fc. z<Dmm&* & 
o m&mfc®mm i/yx&mm-r&noitttf ttzi x^ 

[ 0 0 0 4 ] 

uifcit, (i) -r^A^n^o 

sin0'-sin0=mA/'P (1) 
lb, mttlElS^R < 0 . ± 1 . ± 2 . 

a. (i) <t a i£#o©iFT^£ff]J8-rn 



2 ) #l¥ 5 - 2 9 7 2 0 9 

2 

[ 0 0 0 5 ] ®#r&T©JP£KIIf bTti, 

mz&m&xm< (so tnn -^co^mcoiSHi^ 
io t, isi»f3ttoiPi^ja***»KMt)eir i o o/s--tr > 

mffiytxmmitzntzmm&^fc. &?m-t>m<&*>£ 

[ 0 0 0 6 ] CcDcfc^C, K£<0lHlflr#*#Jffl LfclHlfiT 

20 </«c5)SS35t*St5^ ^3&^fi3f &*«r»C«ffl b 
[HlfcrSI U >X<0*#»$£ffiafit3gSff-J:©IHIK& 
g§*nT£;£&<h bTte, *^IWIH** + #J[£<iinx**ffi£: 

f£Mm\z&^T\zig,fr<D\B\tfr%:&mmv* »?mmt>w 

TPfllBa*j£l> U>X*<fctf ia©«# I K*HT 1 &<D® 
Sf*Sr*'Jffl b, ft^PiaiB^tt^^raf^ifiOfi^IIfc:^^ 

t 2^©isi«T3te&ftjffi-rs m#nK:*3fr* 

30 ^n^W-fr <!: JtttbT 2 i%<DfflmT1mX2tl'&Z><DT* 

u>x^#* 2*«>iEr#f5tr»ri6bfc»^cfco 
< ts 21 

[ 0 0 0 7 ] CO £3 (C^PiaiHIsIWft^O-fiBG)^ 

foziz^Mtiz?* frfrz>^mmm\n\ffi&^&mmizm 

[ 0 0 0 8 ] t^^co^^cD^-r* ccd^:^ 

40 mm&izm&Tteznfz^fDx&o * ^coe^t-r^i 
^ m r$ m m #f » ^ & « w r * c i n * * . 

[ 0 0 0 9 ] 

[^jS^^^-r*/c66^^^] *«W(ciS^F^PigiWIeI 

Wf^^^PB^EllHl^T^^^^^t-*^ 1 ©lit, JB l 
CDX^T^fi£^n^T^F B 1^lHl^^^Offiit0^^tC^ 

so ur, mmMft*&^fzi£&wiffiffim&ftmvxteig'& 



3 

CO 0 10] X, ±g2lsl»*^©8rffi«ji£#SiJL;Ktt 
2 £>X*It£, 0^&^(D-gBO$I*£<DJi£ 

[0011] 

tf)[el#T£i 0 te, i!3 SB z£ (1) cfcO, ^it (2) Tr^*_6 
s i n 0 =m A / P (2) 

(3) T^-x.^n^o 

D=m A/ (n - 1 ) (3) 

^oT, [U#Tft 0 £*fb£li-&UT 1 *£<D®ffi 

yt-vmm{£2tiizm&2:mf&-rz>tt*?>izii* a (2) , 
(3) £0, a*j&>s««<o»^raisap ttt^jp d & 1 / 

[0 0 12] El 1 K*|glB©IirJI£ifc^;5£fc<00T? 

&ot* (a) \t$t£i<Dj:m'ej&&2tiitmmmvt&K 

usmffim. (b) \±z.<D®mte?<Dmm&&»'tz>m2 
(Djim&^-rmm&mQ&mmm* <c) '«i2on 

£. 0*, L' tefg 1 CDI^T^J&£n<5[El#r&^ L 
«fg2 ©X®T^J&3ti3ls!$rte^ Ptt»^P.3K§, d 

3 in #f ^ t« igfk $ nr^ 4 a 1 fccomtix 

3tt"C»3S^tl$n&®«SJgjs£-ra/S:«)fC«» |SJ@ (a) 

r^f[Ej#T&^tf) 1 MJ8#<2gra#fi££|igiii (b) ic^ 

3 mWilzMf&'tntfJ: ^. ££><h^, g&&10J^#t 
HUH (a) CO 1 J^#J#£>tg#?£t*:£ 1 /3 

a/hbfc&GxcrtiS-rs. rbi (b) tcfcw-sa&ffi 1 <z> 
cntajg 1 (Djimr&f&z nfz®ffi&T-<Dte?mmp t 

X (2) , (3) .to, ^©io&SftfP&Lfcft*^® 
[0013] X, (a) 711 (c) OMOMMlZj: 



3) #^¥5-297209 

4 

<to. <£&<£[Ejiff^-e#ji{fc;£ tifc, fci a marten© 

[0014] 

[0015] jfe-f % f^g| ( a ) (C5TC-r<£ 5 IC 2 ^COleltfr 

ttsi§»si/>XL / ztf?xg:m±izB&Tz. m 

2 0 5 0 1 ^»T?i**nT^5J:5 . H^JtlDX^ 

[0 0 16] 2^rcoiEl^f^T^}g{b^nfc[il^r^l/>X 
© (c, 1 &<0iiiW3teTSjgfb;*nfcte#£jg 

1 /2i&-rntf.fc<, :ti$7*h'jy^77>r- 

O^&fC J; 0 ^ItS, gfl*>, f^g| (a) T^brclHliff 
te^-mffiizy t hl/y^h3 ^1^1, 1 ^<D[Hl^f7tT ? 
*il{b£i±3fil^ I cD^fC (b) T^TJz^tcT 

30 t'J-/^->$f^f$ c 

[0 0 17] fit, £<2gJ£fc#;£ d ©S2f£xy ^ 

(c) iC^-TJ; 5 I'* ft^F5fi3<Z)/£V> + ifcttiS<z><H« I 

[ooi8] mzmmm 

H3H, ^2^^0*JfCctO^^^|^cDlpItff^T-CfiE'5lHl 
[0019] $fcf, IPIia ( a ) <fc 5 fC, 3^^@ 

s*r-r*iHi«fS!u>XL ' xmfa±tz&f$ l -rz>„ • 

0 + , 3 d tett^-JPS^LTH*. gffS^^^jEKJX-r * 
50 [0 0 2 0 ] 3^©ia#r3K"C«jiBfb$nfclHl«S!U'>X 



( 4 ) 



®^fetJ;r)*3S-rsfc«>{ctt, Ie?0 (a) T^Lfzm 
i ©SMC f^0 (b) 

[002 l] Z(D^WL\zm^ 2 d (0S*ttXyf>y£ 
l/i?XhSilIfntf, [5*0 (c) iC^-T^r 
IM«ttf/t^->^$n5. 5EtC, R@ (c) 
-e^L/r/^->^®](C7^ h XsVT, V 5 ^ML t l 
frO®#r%T~mm{k£i±2>mt& I (d) T 

S&fC^£d<9R;£&x^>^£$gL*:l£, Ui/Xb 

^iitnn obi (e) T^-r^tc 

[0022] iiBo^MTii ^©^ie^^fij-r-s^ 

[ 0 0 2 3 ] 



5-297209 

6 



[01] (a) 7!>M (c) tt^/r^^WlCJzOia^ftt^ 
[02] (a) 7bm (c) W:**4=5i£gH©3fi l^j§0tjtc 

So 

20 [03] (a) 7bm .(e) tt** *»H<dS 2 ftttMfc 

[04] Kffi^tt*««tt(c^^UJL^U>XfffflS:|* 

[05] S4(C^bfcIaI*fSU>X<OBft»rffiHT ! *a. 
[#^OI&eJ3] 

30 1 ■ ■ ■ «tt 2 • • • JSffi 3,4 ( 5" 

L' • • • £ 1 ©X@-C^£n&[Hj#TteT 



[0 1 ] 



(a) ^ 










1 




2 ! 2 





A_ 



[02] 






[04] 




( 5 ) 



&ffl¥ 5-297209 



[03] 



(o) L* 



4 

Cb) f 





(d) 



^^^^^ 



5] 




1 r^i 

.AAAA, 



[fffcBB] ¥/&4^1 2^20 

[^^MiE 1 ] 

[*tiE*f #!#*!£] 

[fcSlE*f#i^B£] 0 0 12 

If£lE;£&] 

[*$IEj*i^] 

[0012] ^i i$*$zw<Dmm$:mw-?z>rc $><d it- 
^mmm. (b) teccD0#r&^cD^£#iijt-£sg2 

<OXg£^lT®#rteTCDIB§i£r®gK (c) tii2C0Ii 
■So L' tefg 1 <£X^T^J&£*l6[nJ#T&^ L 



3 ;fco®^^TSilffc;£*iT^£ its l &oo|pj#r 

x^r®ffi&^<D i mmft<Dmmffiy&$:mm (to 

7£tf£>SG& 1 £ 3 ®miZ&f3.? tltf&^ 0 C<Dt%. & 

fti (DBVtizmm (a) o i mm^ommm^^ i / 3 

fCffc/hl^fcCOCfi^-r^. [^^ (b) fC&tt 
£gf5{£ 1 ©&SB2 ^^-®F^(C^^fct>cD^f^^ (c) 

^L, ±fa^ (2) . (3) ctD, Z<D£ote®ft%;ls 



